Introduction
Diarrhoeal disease is a leading cause of death among children in developing countries, and most deaths are due to loss of fluids and electrolytes." The interaction between malnutrition and diarrhoea is well known.2 In areas where malnutrition is prevalent diarrhoeal disease of diverse aetiology is common. In malnourished children with diarrhoea there is a tendency towards serious complications and increased mortality.3 In an earlier study we found a strong relation between nutritional state and serum sodium concentration, the sodium concentration being indirectly related to the degree of malnutrition. 4 We also observed that the incidence of hyponatraemia increased with age. Death was related to serum sodium concentration rather than to age or nutritional state. 4 The risk of death from complications of diarrhoea as well as from various aetiological agents has not been thoroughly studied previously. This paper presents the results of a logit regression analysis of deaths of children with diarrhoea by complication, aetiology, age, nutritional state, and serum sodium concentration.
Patients and methods
We studied 1330 children aged under 3 who were admitted to the general ward of this health complex in 1979. A detailed description of the children and procedures has been reported previously.4 On admission a medical history was obtained from the child's attendant and physical examination performed. Blood for measurement of electrolyte concentrations was taken from all children; blood for measurement of glucose concentrations was obtained only from those suspected clinically of having hypoglycaemia. Microscopy of stools and culture for Vibrio, Shigella, and Salmonella were routinely done by standard methods5 along with other routine examinations. Other aetiological investigations were not conducted routinely, but a parallel aetiological study at this hospital from December 1979 to November 1980 showed that among children aged under 3 who visited the health complex Dhaka rotavirus and enterotoxigenic Escherichia coli accounted for 30% and 21% of cases, respectively.
Complicated diarrhoea was defined as diarrhoea associated with one or more of the following conditions: chest infection (pneumonia confirmed by x ray film or clinical syndromes such as bronchitis and tracheitis); metabolic acidosis (serum bicarbonate concentration < 15 mmol(mEq)/l); hyponatraemia (serum sodium concentration < 130 mmol(mEq)/l); hypernatraemia (serum sodium concentration >150 mmol/l); hypokalaemia (serum potassium concentration < 3-5 mmol(mEq)/l); hyperkalaemia (serum potassium concentration >5-5 mmol/l); hypoglycaemia (serum glucose concentration <2-2 mmol/l (39-6 mg/100 ml)); coma; and non-specific convulsions and malnutrition (assessment of nutritional state described previously4). Serum electrolyte concentrations were measured by I-L flame photometer,7 and serum glucose concentration was determined by the Somogyii method. All children with mild to severe dehydration were given intravenous acetate solution for initial rehydration,4 followed by either physiological saline or half strength saline plus 5% dextrose, depending on serum sodium concentrations.
The differences in case fatality from complications of diarrhoea by serum sodium concentration (isonatraemia, hyponatraemia, and hypernatraemia) were tested using X2 statistics. In testing by X2 when the child did not die 0-5 was added in all respective cells. 
Results
Overall case fatality was 5% (66/1330). The case fatality from aetiological agents detected was: Shigella 6 6% (11/167), V cholerae 01 1433% (6/42), non-agglutinating V cholerae 000 (0/6), and Salmonella 1666% (1/6). Case fatality among children in whom the aetiology was unknown was 4-3% (48/1118).
Case fatality by serum sodium concentration was 10 10' in children with hyponatraemia, 3 Likelihood ratio statistic X2 = 33-33, df = 2, p < 0-0001.
'p<0-05, **p<0-01, ***p<0*001.
p <0OO1, p <0O-l, and p < 0 10, respectively). The overall validity of the model was significant (F = 4 07, df= 14 and 1315, p < 0-0001). The predictors of death by complication, age, and nutritional state were shown by a global model (table III) . The overall validity of the model was significant (likelihood ratio statistic x2-=3585, df= 6, p < 0-0001). Among these variables serum sodium concentration and coma were the most significant predictors of death: death was related directly to coma and inversely to serum sodium concentration (z ratio = 2 09, p < 0 05, and t ratio = -464, p < 0 001, respectively).
The predictors of mortality from serum sodium concentration and coma were shown by a reduced model (table IV) . The overall validity of the model was significant (likelihood ratio statistic X2 = 33-33 df= 2, p < 0-0001). Both serum sodium concentration and coma were significant predictors of death: death was related directly to coma and inversely to serum sodium concentration (t ratio = 2 12, p < 0 05, and t ratio=-5500, p<0001, respectively). The difference in likelihood ratio statistic X2 between the global and reduced models was not significant (35 85-33 33=2 52, df=6-2, p>0 05). This implies that the combined effect of all the factors omitted from the global model to produce the reduced model was not significant.
Discussion
The risk of death from chest infection, metabolic acidosis, and hypokalaemia was significantly higher among children with hyponatraemia than those with isonatraemia or hypernatraemia. As some of these children had more than one complication it might be difficult to conclude which was the most significant risk factor for death. None the less, overall case fatality rate was highest among children with hyponatraemia.
The multiple linear regression model showed that deaths associated with hyponatraemia, hyperkalaemia, and hypoglycaemia were significant at the 010 confidence level, but the effect of confounding factors could not be measured.
In the logit regression model, which measures the effect of confounding factors, all the variables except serum sodium concentration and coma lost their effects. This observation that death was inversely related to serum sodium concentration supports our earlier findings that hyponatraemia is the most significant risk factor among children with complicated diarrhoea in Bangladesh. 4 We reported earlier that the incidence of hyponatraemia was directly related to the degree of malnutrition, but the results of the logit regression analysis did not show that malnutrition was a significant predictor of death. The reason for the direct relation of the incidence of hyponatraemia to the degree of malnutrition might be that serum albumin concentration carries a negative charge and is largely responsible for the normal anion gap by holding serum sodium in the intravascular space.'0 11 Although nutritional state was not found to be a predictor of death, the serum albumin concentration in these children was not run as a variable in the logit regression model owing to lack of data. None the less, hyponatraemia remained a significant predictor of death, though we do not have any satisfactory explanation for this. The direct relation between the incidence of hyponatraemia and the degree of malnutrition necessitates further, prospective studies to assess the effect of serum albumin concentration on the physiopathology of hyponatraemia.
The finding of coma as a predictor of death was not expected. As postmortem examinations were not performed we are unable to discuss the cause of the coma and its relation to death.
